This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• F ADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

' BLACK O R VERY BLACK AND WHITE DARK PHQ TQS- 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Internati nal Patent Classificati n 6 . 

A61K 31/37, 31/70, 31/44, 31/27, 31/12, 
31/13,31/415 



A3 



(11) International Publication Number: 
(43) International Publication Date: 



WO 99/27919 

10 June 1999 (10.06.99) 



(21) International Application Number: PCT/CA98/0I093 

(22) Internationa] Filing Date: 1 December 1998 (01.12.98) 



(30) Priority Data: 
60/067,020 
60/067,021 
60/084,847 
60/107392 



I December 1997 (01.12.97) US 

1 December 1997 (01.12.97) US 

8 May 1998 (08.05.98) US 

6 November 1 998 (06. 1 1 .98) US 



(63) Related by Continuation (CON) or Continuation-in-Part 
(CIP) to Earlier Application 

us PCT/CA97/00506 (CIP) 

Filed on 17 July 1997 (17.07.97) 

(71) Applicant (for all designated States except US): NICOGEN 
INC. [CA/CA]; Suite 1506, 150 York Street, Toronto, 
Ontario M5H 3S5 (CA). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SELLERS, Edwaid, M. 
[CA/CA]; 78 Baby Point Crescent, Toronto, Ontario M6S 
1B2 (CA). TYNDALE, Rachel, F. [CA/CA]; 28 Brunswick 
Avenue #5, Toronto, Ontario M5S 2L7 (CA). 



(74) Agent: BERESKJN & PARR; 40th floor, 40 King Street West. 
Toronto, Ontario M5H 3Y2 (CA). 



(81) Designated States; AL, AM, AT, AU, AZ, BA, BB, BG BR 
BY. CA, CH, CN, CU, CZ, DE, DK, EE, ES, FI, GB. GE,* 
GH. GM, HR. HU, ID, IL, IS. JP, KE, KG, KP, KR, k£ 

L £ ; L Iu LU * LV > MG - MK * mn. MW, 

MX. NO. NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK. SL. 
TJ, TM, TO, TT, UA, UG, US, UZ, VN, YU. ZW, ARIPO 
patent (GH, GM, KE, LS, MW, SD, SZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, 
ffi^ IT, LU, MC, NL, PT, SE). OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published 

With international search report. 

Before the expiration of the time limit for amending the claims 
and to be republished in the event of the receipt of amendments. 

(88) Date of publication of the international search report: 

12 August 1999 (12.08.99) 



(54) Tide: CYP2A ENZYMES AND THEIR USE IN THERAPEUTIC AND DIAGNOSTIC METHODS 
(57) Abstract 

A method of regulating the activity of human cytochrome P450 isozyme CYP2A6 to control nicotine metabolism or decrease the 
production of carcinogens from procarcinogens, such as those present in tobacco smoke, in an individual by selective!? Sting^A6 
Vanous prophyUcuc (lue., prevention and treatment) compositions and methods are also described, including an Impmv^ 
composition and method comprising the use of nicotine together with an inhibitor of the CYP2A6 enzyme F^^^t^^l 
iT^ic^L L^^^^ ° f * mUt3nt ° f human c ^nrome P450 enzyme 

^oke^Th^ SE^h fOT *™ lty \* P^ lctlvc £ 3,1 "ivldual who: (i) has a decreased risk of becoming a smoker, (ii) will 
d^iTr^A^^^H d T n ? CnU (lU) m f y te at rc,ativdy ,owcr risk for *™ to both decreased smoke exposure and 

KSS£i^^ Sm ° kc ^ 0ther P^arcinogenic substrates, -mis invention provides diagnostkmethods 

for predicting tobacco dependence risk and nsk for cancers related to CYP2A6 substrates in an individual by analysing for the presence 
^A^o^^rZn^ cyioctae P450 enzyme CYP2A6 in an individual, ranging from gene di^cS^S^S^ 
CYP2A6) to single or even no copies due to null alleles or gene deletion. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


AM 


Armenia 


FI 


Finland 


LT 


AT 


Austria 


FR 


France 


LU 


AU 


Australia 


GA 


Gabon 


LV 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


BB 


Barbados 


GH 


Ghana 


MG 


BE 


Belgium 


GN 


Guinea 


MK 


BF 


Burkina Faso 


GR 


Greece 




BG 


Bulgaria 


HU 


Hungary 


ML 


BJ 


Benin 


IE 


Ireland 


MN 


BR 


Brazil 


IL 


Israel 


MR 


BY 


Belarus 


IS 


Iceland 


MW 


CA 


Canada 


IT 


Italy 


MX 


CF 


Central African Republic 


JP 


Japan 


NE 


CG 


Congo 


KE 


Kenya 


NL 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


a 


Cdte d'lvoire 


KP 


Democratic People's 


NZ 


CM 


Cameroon 




Republic of Korea 


PL 


CN 


China 


KR 


Republic of Korea 


PT 


cu 


Cuba 


KZ 


Kazakstan 


RO 


cz 


Czech Republic 


LC 


Saint Lucia 


RU 


DE 


Germany 


LI 


Liechtenstein 


SD 


DK 


Denmark 


LK 


Sri Lanka 


SE 


EE 


Estonia 


LR 


Liberia 


SG 



Lesotho 


SI 


Slovenia 


Lithuania 


SK 


Slovakia 


Luxembourg 


SN 


Senegal 


Latvia 


sz 


Swaziland 


Monaco 


TO 


Chad 


Republic of Moldova 


TG 


Togo 


Madagascar 


TJ 


Tajikistan 


The former Yugoslav 


TM 


Turkmenistan 


Republic of Macedonia 


TR 


Turkey 


Mali 


TT 


Trinidad and Tobago 


Mongolia 


UA 


Ukraine 


Mauritania 


UG 


Uganda 


Malawi 


JUS 


United States of America 


Mexico 


uz 


Uzbekistan 


Niger 


VN 


Viet Nam 


Netherlands 


YU 


Yugoslavia 


Norway 


ZW 


Zimbabwe 



New Zealand 
Poland 
Portugal 
Romania 

Russian Federation 

Sudan 

Sweden 

Singapore 



INTERNATIONALJiSARCH REPORT 



Inten .jonal Application No 

PCT/CA 98/01093 



A CLASSIFICATION OF SUBJECT MATTER " ' 

IPC 6 A61K31/37 A61K31/70 A61K31/44 A61K31/27 
A61K31/13 A61K31/415 

According to International Patent Classification (IPC) or to both national classification and IPC 



A61K31/12 



B. RE LPS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 A61K 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 4 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



M. NAKAJIMA ET AL.: "Characterization of 

CYP2A6 involved in 3 '-hydroxy! at ion of 

cotinine in human liver microsomes." 

J. PHARMACOL. EXP. THERAP. , 

vol. 277, no. 2, 1996, pages 1010-1015, 

XP002050001 

see the whole document 

M. NAKAJIMA ET AL. : "Role of human 
cytochrome P4502A6 in C-oxidation of 
nicotine. " 

DRUG METABOL. DISP0S. , 

vol. 24, no. 11, 1996, pages 1212-1217, 

XP002050002 

see the whole document 

-/-- 



I- 4,7-9, 

II- 13, 
16,34-36 



I- 4,7-9, 

II- 13, 
16,34-36 





| X | documents are listed in the continuation of box C. 


fX j Patorrt family members are listed in annex. 


• Special categories of cited documents : 

"A" document defining the general state of the art which ts not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

V document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 


T # later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory undertyinq the 
invention 1 M 

"X* document of particular relevance: the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; thetlaimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
tn the art. 

'&" document member of the same patent family 


Date of the actual completion of the international search 


Date of mailing of the international search report 



11 June 1999 



21/06/1999 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl 
Fax: (+31-70) 340-3016 



Authorized officer 



Trif ilieff-Riolo, S 



Form PCT/1SA/210 < second sfw«i) (July 1992) 



page 1 of 2 



INTERNATIONAL sSHfcCH REPORT 



Inter i. jonal Application No 

PCT/CA 98/01093 



C(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



ol document, with indicatioawhere appropriate. 01 the relevant passages 



Relevant to daim No. 



A. TSUJIMOTO ET AL.: "Potent inhibitory 

action of pilocarpine on hepatic drug 

metabolism." 

JPN. J. PHARMACOL. , 

vol. 22, no. 5, 1972, pages 736-739, 

XP002050003 

see the whole document 

A. TSUJIMOTO ET AL.: "A study of the 

nature of pilocarpine inhibition of 

hepatic drug-metabolizing enzymes." 

BIOCHEM. PHARMACOL. , 

vol. 26, no. 21, 1977, pages 2072-2074, 

XP002050004 

see the whole document 

H. FOTH ET AL. : "Nicotine metabolism 1n 
isolated perfused lung and liver of 
phenobarbital- and benzof 1 avone-treated 
rats. " 

ARCH. TOXICOL., 

vol. 65, no. 1, 1991, pages 68-72, 
XP002050005 

6. A. KYEREMATEN ET AL. : "Metabolism of 

nicotine by hepatocytes . " 

BIOCHEM. PHARMACOL., 

vol. 40, no. 8, 1990, pages 1747-1756, 

XP002050006 

H. YAMAZAKI ET AL.: "Cytochrome P450 sEl 
and 2A6 enzymes as major catalysts for 
metabolic activation of 
N-nitrosodialkyl amines and tobacco-related 
nitros amines in human 1 iver microsomes " 
CARCINOGENESIS, 

vol. 13, no. 10, 1992, pages 1789-1794, 
XP002050007 

WO 95 34679 A (USA DEPARTMENT OF HEALZH 
AND HUMAN SERVICES) 21 December 1995 



I- 4,7-9, 

II- 13, 
16,34-36 



Form PCT/ISA/210 (continuation ot second sheet) (Juty 1992) 



I- 4,7-9, 

II- 13, 
16,34-36 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/CA 98/01093 



Box I Observati ns where certain claims were found uns archabl (Continuati n f item 1 of first sheet) 



reasons: 



This International Search Report has not been established in respect of certain claims under Article 17(2)(a) (or the following 

1. [ X I Claims Nos.: - 

because they relate to subject matter not required to be searched by this Authority, namely 

See FURTHER INFORMATION SHEET PCT/ISA/210 



2. Claims Nos.: 

,n *™* onaI Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out. specifically: 



3. | | Claims Nos.: 

because they are dependent claims and are not dratted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



1 * CH flf a t!L r !?i Uire ( d additi0nal Search ,ees were ***** pak * bv me applicant, this International Search Report covers all 
searcnaoie claims. 



2. Q As ail searchable claims could be searched without effort justifying an additional fee. this Authority did not invite payment 
of any additional fee. ^ ' 



3 * □ nfJ^^Z ZlL^I^l** ^J*?"* fees were time, V *>Y the applicant, this International Search Report 

' ' covers only those claims for which fees were paid, specifically claims Nos.: 



4 - C] *° 'f^ ed Sea , fCh , feeS wefe time,y paid bv the a PP ,icant - Consequently, this International Search Report is 

restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | The additional search fees were accompanied by the applicant's protest 

| [ No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



; Interna tional Application No. PCT/tA 98 /01093 

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Although claim(s) 25 to 29, 31 are directed to a diagnostic method 
practised on the human/animal body, the search has been carried out and 
based on the alleged effects of the compound/composition. 

ill ^ 9h 5 la - mS A t !! 15 iJ 2 ' 23 are Erected to a method of treatment of 
the human/animal body, the search has been carried out and based on the 
alleged effects of the compound/composition. 



internationaiTLzarch report 



Information on patent family members 



Interi. -onal Application No 

PCT/CA 98/01093 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



WO 9534679 



Publication 
date 



21-12-1995 



AU 
GB 
US 



2860295 A 
2303853 A,B 
5891633 A 



05-01-1996 

05- 03-1997 

06- 04-1999 



Form PCT/JSA/210 (patent tamrfy annex) (July 1992) 



) 



1 



THIS PAGE 



